Quand l'informatique observe les réseaux by Lelu, Alain
Quand l’informatique observe les re´seaux
Alain Lelu
To cite this version:
Alain Lelu. Quand l’informatique observe les re´seaux. Eric Letonturier. Les Re´seaux, CNRS
Editions, pp.101-108, 2012, Les Essentiels d’Herme`s, 978-2-271-07509-3. <hal-00733075>
HAL Id: hal-00733075
https://hal.archives-ouvertes.fr/hal-00733075
Submitted on 17 Sep 2012
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
    	
     	   
    ﬂﬃﬀﬁ  !   " ##
$%&'( )*+',-./&0+1%2 -342.52 )24 .642&%7
89:;< =>9?
 @   	 Aﬀ	  ﬂ BﬀC	    ﬁ D 	 
 ﬀE   ﬂ  C	  B  	  F  @ GE
   H ﬂ	 @ GE    BC	  
ﬂ	   BC	       	 	  	
   @  B   	  ﬀ  	 	
 C	ﬂ  	H  
 I	D   	
    		     	 
 ﬀE    
         	 E		
ﬂ	 	
 	H  J 	 D   KL:M>N I  
@      !  	  	   		 
 	 EH  	
 ﬂ     BC	 
 B@	       Oﬀ    	H	

	 D  	 HE	 	      	ﬀ
ﬂ 	 EH I  ﬀ KP?K> KL:M> ;<QPLR:K;S?> T>?K Q:;L>
LUN>:? ﬀﬀ ﬂ  ﬀ  ﬀ	  V C	 
ﬀW @  H	 F ﬀ  C	 	   ﬀﬀ  X 
  C	 	   ﬀ  	   C	  	 	

    B   ﬀﬀ  H  	   Y   C	 
	 D   H   	  H	   C	C	  I 
B      Zﬁﬀ  ﬀﬀ   [L>MPRR><\>L
N]NK>R^ 	    VV  BﬀC	 ﬀC	 	

_        `` 	X	ﬂV	     V 
ﬀ   C	 	  a
bcd efeghij gji klijecm n
     ﬀ	 	 H	ﬀ       	

 	 ﬀ B  	  Z   	   
	   X	  BC	  V C	 ﬀX	 "		 
 BC	 ﬂC	  D  B H  V B
ﬀﬀ  B  	  F
   	 
   
   	      
      $     ﬁ 		     ﬁ  
ﬁ
	     $ 


ﬀ ) ﬁ    
   
)  	    ﬂ  	  
  

 ﬃ  
ﬁ 
  	  ﬁ	 
	         
    ! "


      ! " 
 
   	 
 ﬁ
  
     
   
" 
   
  ﬂ 
# ﬃ 
 
  ﬀ       
   
%

   &	 
ﬀ 
   
 
   
 ﬀ 
  
   

 " 
  ' ﬁ 
      
	  	    
   
 	    
 	
  
     ﬁﬂ 
 ﬃ
 
  
           (
      
	 
	 
      )" ﬀ 	   	     

     ﬁ
 
	    	      *+,-,
./01+
?
ﬀ  	  	     
   @ 

 
A
 
 
 
    ﬀ  
	  )   
   
2 
  	
  5 
       
 
  
      ﬀ
      ﬀ   	
    
     ﬀ  

 	
  
  2
 ﬀ    
     3
   
	 
ﬀ   
 	  
 ﬀ 
 
 

	      "
    	  	 
"  '

 
  
 
      4
 	
     
 

  	  ﬂ  
     	 
 ﬁ
  "
)   
 &   
  ﬃﬀ ﬂ )     6 
 "


7
<889:; =>>BCDE; F GH=IE; J=9; K;D EL; L8>; M; L8>8BCN>NO G=:GE:N;
=E>8P=>CIE;P;L>Q RL JB;PCSB; =JJB8TCP=>C8L C: UV=9C> ME L8PDB; M; :C;LU
IEC J8CL>;L> W;BU G;>>; J=9;O IEV8L G8BBC9; M; X=Y8L C>NB=>CW; ;L J8LMNB=L>
GH=IE; :C;L J=B :;U L8>;U M;U J=9;U J8CL>=L>;U Z [\] ^_`] _ ab_[c_\c ^d[e
a] \fcfghici j[] d]e ^_`]e j[h ^fh\c]\c k]ge ]dd] ]\ f\cQ lL P8L>B;
P=>HNP=>CIE;P;L> IE; G; JB8G;UUEU G8LW;B9; W;BU EL; L8>; U>=D:; J8EB
GH=IE; J=9;Q m;>>; M;UGBCJ>C8L UEGGCLG>; J=UU; UEB G;B>=CL MN>=C:U
P=>HNP=>CIE;U nG8LLEUoO ;> UEB D;=EG8EJ MV=pEU>;P;L>U nL8L MCWE:9ENUo
M; := J=B> M; <889:;Q
q
R>=L> M8LLN EL ;LU;PD:; MV;L>C>NUO EL BNU;=E =:N=>8CB; ;U> 8D>;LE ;L
>CB=L> =E H=U=BM M;U :C;LU ;L>B; G;U ;L>C>NUQ r;:8L := :8C M; BNJ=B>C>C8L
GH8CUC; J8EB :; L8PDB; M; :C;LU J=B ;L>C>NO MCW;BU >sJ;U M; BNU;=ET U8L>
J8UUCD:;UQ
t
u: UEXXC> MVEL; GH=vL; M; UCT 8E U;J> w =PCU MV=PCU x J8EB B;:C;B LVCPJ8B>;
IE;: CLMCWCME UEB >;BB; F LVCPJ8B>; IE;: =E>B;O Xy>zC: :; {=J; 8E :; JBNUCM;L>
M;U R>=>Uz|LCU}
~
rEB := D=U; M; G8LU>=>U =L>NBC;EBU <QQ CJX = ;TJBCPN M=LU :;U =LLN;U
 IE;O IE;::; IE; U8C> := :=L9E; MVEL G8BJEU >;T>E;:O :V;PJ:8C M;U P8>U
8DNCUU=C> F EL; :8C >BSU CLN9=:C>=CB;O M8L> := X8BPE:=>C8L UECW=L>; M8LL; EL;
CMN; Z w IE=LM :; P8> :; J:EU XBNIE;L> B;WC;L>   X8CUO =:8BU :; MCTCSP;
J:EU XBNIE;L> U; BNJS>; ;LWCB8L  X8CUO :; G;L>CSP;  X8CUO :; PC::CSP;
 X8CUO ;>GQ xQ
       	
	    I   /  
            
  I   ﬀ ﬁ   ﬂ   
           
ﬃ ﬂ  ﬂ          
 & ;     ﬃ ﬁ    ﬃ 
 ! "#$%'()* +#+,-%.018       ﬂ 
        234 
4 ﬁJ 5        ﬃﬂ  6 
  7<          
 /    ﬂﬂ      ﬃ 
        !  !    5     
     &
 2        9  ﬂ     
      :    ﬃﬂﬂ     
               
 =>?@  ﬃ        AB3 ﬃ 
    ﬁ  ﬂ  ﬀ <ﬂ 
       ﬁﬁ        
A C     =>D@ N     
      ﬂ   
 ﬁ ! ﬂ           
ﬃ  ﬂ          
ﬃ    !& ﬀ   !   
  ﬂ   ﬂ    9  ﬃ   
ﬂ    ﬃ       
       :  E+F$* " 

C58   ﬃ   !  !    =>>@
  G,0$1%$ " H! B8   ﬃ   !  
&

E
/      9  ﬃ!   ﬁ   
         !    
ﬃ 9          ﬃ 9 
  ﬃ      ﬂK   ﬁ 9   
ﬂ    ﬁ          
 <   L     9 ﬃ      
      ﬃ    ﬃ
   M ﬃ  ﬃﬂﬂ   ﬁ   ﬁ    
ﬃ  5  9   ﬂ   9   
ﬂ&
/    	
      	  
	  
   	   
	
   	 >   	 ,
  		  
 
 	 ,  	 	  
	 	  	 

   
 	     	  	 	   

  		 

       
	  	    		
  	 	        

	  

 	           	 	
   	  	 
 	
     	 	

ﬀﬁ
  		  
 	
 ﬂ  		   
 	  )
   	
   
	 ﬃ /    ! " #$%& " '(*$+-   
	
 	
 
)  	
 	   	

 	  	 )
 .  	
   ﬃ  
ﬀ )
 	
  	 7ﬁ  	   	
  		  ﬀ
  )	    7ﬁ 
    
0
  	
1 2   	)	)   	  	 2

   
  ﬃ   
 
	  		  
       	    	3


   ﬃ  		  
 	 
 	ﬃ
    	  	 / 	   		
	  ﬃ    	)	) 
 	
 
   45%&& 68 -  	 
	ﬃ 	 ﬂ
    /  9     ﬃ		
:;9:/  <=	 9)
)ﬃ	   	     	
	
   ?@AA ﬂ  B$%CCD4 ED86 F 4*86D'D*6 G*H! 'D'D*6
I
  
 			  @JKL 		    AAKL ﬃ 

2  	  )
7 M	  	
    	
 N  ﬃ		  O N  
  	 

    1   	  ﬃ  
P	      	  	  	  /

 9  AQ
R
 AS
R
 O
T
UV WXYZ[WWY[\ ]X^\[_`a\ab Va cV`W debbad\afag\ ceWW[hVa ij kkk cle\eW ]a
cYggaY`m be`\[abW no p\ec qr o slY`WW^a ZV[WWYg\a q r o tk qr uv cb[WaW We`W
][ww^bag\W YgZVaWr ^dVY[bYZaWr deg][\[egW Y\feWcl^b[_`aWr b^WeV`\[egWr u xaW
defc^\[\a`bW ce`yY[ag\ WXag\bYzgabr ce`b fa\\ba Y` ce[g\ Va`b f^\le]ar
W`b {t kkk cle\eW ^\[_`a\^aW cYb VaW ebZYg[WY\a`bW|
/    	
  
   
  
 	
    /  	 
 



       
   

    	  
  	 	
	 
    	

	BC	
/ ﬀ
 
 /  ﬁ  ﬂ     	

      ﬃ   ﬂ*   
  !"#$#  
 ﬂ % 	
    
	
 
    & '  (  

	 
 
)  +        !!#

  
   ,  ﬂ  

- $ 	
  	ﬂ
    .0  	


  
 		  
    


 
   ﬂ  +  
 

    +100
